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本文通过传统的平板培养法和现代分子生物学方法 PCR-RFLP，对 10 个大





样品中得到 66 个真菌 OTU (operation taxonomic unit)，其中属于子囊菌门和担子
菌门的分别为 61 个和 5 个，通过分子生物学的方法得到的真菌 OTU 中，
Penicillium citrinum 、Penicillium chrysogenum ，Aspergillus sp. MS-2011-F42 
TMS-2011 都被分离得到。从南海样品中得到 49 个真菌 OTU，其中属于子囊菌
和担子菌的分别为 47 个和 2 个，通过分子生物学的方法得到的真菌 OTU 中，






在 10℃恒温培养条件下，从来自”雪龙号“第 29 次科学考察获得的南极沉
积物样品中分离筛选到产蛋白酶细菌 1 株，编号为 XP16-1， 筛选到产蛋白酶真
菌 2 株，编号分别为 J18，P19-1，分别对其进行分子生物学鉴定，通过 16s rRNA
及 ITS rRNA 扩增后进行同源性分析，比对后确定 XP16-1 属于交替假单胞菌
（Pseudoalteromonas sp），J18 属于木拉克酵母属（Mrakia sp），p19-1 属于地丝
霉属（Geomyces sp）。分离筛选出产脂肪酶细菌 3 株，编号分别为 XZ5、XZ18、
XZ20，筛选到产脂肪酶真菌 1 株，编号为 XZ3，对其进行分子生物学鉴定，通
过 16s rRNA 及 ITS rRNA 扩增后进行同源性分析，比对后确定 XZ5 属于假交替
单胞菌属 (Pseudoalteromonas arctica)、XZ18 属于芽孢杆菌属（Bacillus pumilus），
















定各酶的 适反应温度，获得产低温脂肪酶芽孢杆菌 XZ18，又从盐度和 pH 两
个条件对该菌产酶条件进行研究， 终确定了该脂肪酶 适反应温度为 30℃，
该菌 适产酶盐度 5%、 适产酶 pH 为 5.0、180rpm/min 摇培 48h， 高产酶量

























At present， the reports about fungi were much less than bacterial in the deep-sea 
sediments. With the technological development and changes of people’s interest， 
more and more people devote themselves to the study of deep-sea sediments fungi. In 
this paper， the traditional plate culture method and modern molecular biology 
method PCR-RFLP were used to analysis the fungal diversity of 10 different depths 
sediments from Atlantic and 8 different gradations sediment from South China Sea ， 
respectively， and revealed the type and quantity of fungi in the 18 sites sediments. 
We obtained 14 fungal cultures with the former method from Atlantic samples and 8 
fungal from south China sea samples. Most of these cultures belonged to 
Aspergillus.， Penicillium， and Saccharomyces，all of them are  Ascomycota ,and 
these three categories are of marine common fungal types. With the PCR-RFLP， 66 
OTUs (operation taxonomic units) were obtained from  Atlantic sediments， and 
Ascomycota and Basidiomycota were 61 and 5 OTUs respectively. Among the fungal 
OTUs obtained by molecular biology methods，Penicillium citrinum 、Penicillium 
chrysogenum 、Aspergillus sp. MS-2011-F42 TMS-2011have been isolated by culture 
method. With the PCR-RFLP， 49 OTUs (operation taxonomic units) were obtained 
from  South China sea sediments， and Ascomycota and Basidiomycota were 47 and 
2 OTUs respectively. Among the fungal OTUs obtained by molecular biology 
methods，Aspergillus versicolor have been isolated by culture method. 
Cold-active enzyme is the enzyme with high catalytic efficiency at low 
temperatures. With the features of having high catalytic efficiency at low temperatures 
and the heat-sensibility, making cold-active enzyme has the application of basic 
research and a wide range of research value in industry ,cold-active enzyme can 
shorten the reaction time and reducing the reaction temperature in the context of  
ensuring catalytic efficiency,thus greatly saving energy, the applications of cold-active 
enzyme provide a great convenience for the production and life of human society ,and 
to some extent alleviate the problem of the scarcity of resources in today's society . 
















screened from polar sediment at 10 ℃ from the 29th scientific research of the 
Xuelonghao，their numbers are P19-1、J18、XP16-1，they are identified as Geomyces 
sp.、 Mrakia frigida. and Pseudoalteromonas sp by 16s rRNA and ITS rRNA. 3 lipase 
producing bacterial and 1 lipase producing fungi have been screened from polar 
sediments ，their numbers are xz5、xz18(1)、xz20 and XZ3.，they are identified as 
Pseudoalteromonas 、Bacillus pumilus、 Glaciecola sp and Leucosporidium sp by 16s 
rRNA and ITS rRNA sequencing .Detection of the enzyme activity of crude enzyme  
under different temperatures， we obtain a medium temperature lipase-xz18(1)， 
Which belong to the Bacillus pumilus.，then test the salinity and pH effects on its 
lipase produce ，and finally determined the optimum temperature of lipase activity is 
30 ℃，and the conditions of fermentation is as follow: optimum salinity is 5% 、
optimum pH is 6，and 180 - RPM shake for 48 hours，and the most productive enzyme 
quantity is 4.65 U/cm3.By designing specific primers，one lipase gene in xz18 strain 
was amplified and sequenced. 
 



































Table1-1 Classification of marine microorganisms 
非细胞类生物：病毒 Viruses 
古菌 Archaea 
  化能自养菌：产甲烷细菌 Methangens；嗜热酸细菌 Thermoacidophilesa 
  化能异养菌：嗜盐细菌 Halophile 
细菌 Bacteria 
 光能自养菌： 
    厌氧光合菌：紫色光合细菌和绿色光合细菌 (红螺菌目 Rhodospirillales) 
    有氧光合菌：兰细菌 Cyanobacteria(兰细菌目 Cyanbacteriales) 
           原绿植物菌 Prochlorophytes(原绿菌目 Prochlorales) 





















            Micrococceae)；放线菌 (放线菌目 Actinomycetales)及其相关菌 
 
真核生物 Eucarya 
         光合自养菌：微藻 Microalgae 
        化能异养菌：原生动物门：鞭毛藻 Flagellates；阿米巴 Amoebae；纤毛虫 Ciliates 
         真菌：高等真菌：子囊菌门 Ascomycota；担子菌门 Basidiomycota 





































1864 年，Monzonneuvo 和 Montagne 首次报道在眼子菜科波喜荡属 Posidonia
中发现海洋真菌波喜荡球壳菌 Sphaeria posidonia。之后，尽管有几位微生物学家，
Crouan PL 和 Crouan HM (1867)， Cesati (1880)， Hennings (1908)等[11-13]零星地
报道过海洋真菌，但在这 40 多年里很少有学者对海洋真菌的研究特别感兴趣。
再之后，Cotton (1909)， Sutherland (1915， 1916)以及 Sparrow (1934， 1936)
等[14-19]对海洋真菌关注越来越多，多次报道。直到 1944 年，Barghoorn 和 Linder[20]
报道了 25 种木生海洋真菌并详细描述了个真菌的形态之后，掀起一批菌物学家
先驱对海洋真菌研究的浪潮，这些先驱包括 Wilson (1951， 1954， 1956)， Höhnk 
(1952， 1954， 1955)， Meyers (1953， 1954)， Johnson (1956) and Kohlmeyer 
(1956) [21-30]。因此可以说是 Barghoorn 和 Linder 开启了近代海洋真菌时代的篇章。




20 世纪，Jones 和 Mitchell 曾经估计海洋中存在至少 1500 种真菌[32]，而
Lindequist，Liberra 和 Clement 等认为海洋真菌种类数目应超过这些[33-34]。截至
2009 年，总共发现的海洋真菌达 530 种，分别属于 321 个属。这些真菌来自菌
































表 1-2 海洋真菌的生态类型 
Table 1-2 The escotypes of Marine fungi 
生态类型      数量               分布                   种类                    生活方式   
木生真菌      多        温带、极地、浅海及深海     子囊菌、半知菌      腐生、寄生、共生
寄生藻体真菌  约占 1/3        随藻类的分布而分布       子囊菌、酵母菌       腐生、寄生、共生
红树林真菌    较多    热带、亚热带、潮间带、盐泽地    子囊菌、半知菌、担子菌          腐生
海草真菌     较少              广泛分布              子囊菌、半知菌            腐生、寄生











性物质上。表 1-3[45]列出了 近几年报道的从海洋真菌中发现的新的化合物[46-60]。 
表 1-3 近几年从海洋真菌中发现的新化合物举例 
Table 1-3 Examples of some new compounds from marine fungi 
真菌种属                 来源                            代谢产物                          参考 

















Unidentified ascomycete    Marine sponge， Figi                new dibenzofurans:                   Rateb et al. 2010 
Fasciatispora nypae        Mangrove wood， Malaysia           2，2，7-trimethyl-2H-chromen-5-ol        Zainuddin et al. 
2010 
Phomopsis sp.            Mangrove bark China               phomopsin A                        Tao et al. 2008 
Penicillium aurantiogriseum  Marine mud China                 verrucosidinol verrucosidinol acetate     Yu et al. 2010 
Unidentified              Red Sea Egypt                    deuteromycol A， B                    Nawwar et al. 2010
Fusarium sp.              Gorgonian sea fan， Thailand          anthraquinone cyclopentanon derivatives  Trisuwan et al. 
2010 
Talaromyces sp.           Bark Kandelia candel， China         7-epiaustdiol， 8-0-methylepiaustdiol      Liu et al. 2010 
Paecilomyces sp.          Bark mangrove tree， Taiwan          paecilozocins A， B                    Wen et al. 2010 
Phoma sp.               Caribbean marine sponge， Dominica    epoxyphomalins C， D， E               Mohamed et al. 
2010 
Penicillium sp.            Sediment sample， China              meleagrin D， E roquefortine H， I        Du et al. 2010
Unidentified sp.          Leaves Xylocarpus granatum， Thailand   merulin A， B， C                   Chokpaiboon et al. 
2010 
Unidentified sp.           Marine brown alga， Japan             phomactin                         Ishino et al. 2010 
Penicillium chrysogenum   Marine sponge， Italy                  sorbifurans A-C                    Bringmann et al. 
2010 
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